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INTRODUCTION 
Glacial History of Illinois 
A knowledge of Illinois glacial history and the glacial deposits is 
necessary for full appreciation of many points of geologic interest in the 
Bourbonnais area. The following summary is a brief introduction to these subjects 
and should be read before the field trip begins. 
Thousands of years ago much of northern North America was covered by 
huge glaciers. These glaciers, which advanced from centers in eastern and central 
Canada, developed when the mean annual temp.eratures were a few degrees lower than 
they are now, and the winter snows did not completely melt during the summers. 
After many years a sheet of ice accumulated that was so thick its weight caused it 
to flow outward, carrying with it the soil and rocks on which it rested and over 
~.;hich it moved. 
The Pleistocene Epoch or "Great Ice Agen began about one million years 
ago and ended about five thousand years ago. During this epoch, there were four 
major stages of glaciation, each followed by a long interglacial stage character-
ized by climatic conditions much as they are today (see diagram on next page and 
attached Pleistocene Time Table in back of guide leaflet). 
The oldest glacial stage is the Nebraskan, named after the state of 
Nebraska where extensive Nebraskan deposits are buried beneath the younger glacial 
deposits. In Illinois the Nebraskan deposits are also buried, and there are only 
rare exposures of Nebraskan till in extreme western Illinois. A warm climatic 
interval, called the Aftonian (interglacial) Stage, followed the melting of the 
Nebraskan glacier. 
The next glacial climate produced the Kansas glacier, which left thick 
deposits of fine rock materials and outwash sand and gravel in Illinois when it 
melted away. The Kansan Stage was followed by the Yarmouthian (interglacial) Stage. 
During this stage, erosion carved valleys and hills, and soils were formed in the 
Kansas deposits. 
The third glacial stage, the Illinoian, is particularly important to the 
residents of Illinois. The Illinoian glacier, in three separate advances (Liman, 
Jacksonville, Buffalo Hart), covered 80 percent of the state, reaching southward 
to Carbondale and Harrisburg. After several thousand years, a warm stage caused 
the Illinoian ice sheet to melt. During this warm stage, the Sangamonian, the 
upper part of the deposits left by the glacier was weathered and soil developed, 
as in the preceding Yarmouthian interval. These ancient Sangamonian soils resemble 
present•day soils in color, texture, and depth, suggesting that the climate during 
interglacial times was similar to our present climate. 
The last and most recent glacial stage in Illinois was the Wisconsinan, 
which began about 70,000 years ago. The Wisconsinan comprised three major glacial 
advances--the Altanian, the Woodfordian, and the Valderan. Little is known about 
the extent of the Altonian glacier, as its deposits were overridden by later gla-
ciers, except in northern Illinois. The Woodfordian glacier advanced southward from 
the Lake Michigan basin to the present sites of Shelbyville, Decatur, Charleston, 
and Peoria. The Valderan glacier reached its maximum extent near Milwaukee, Wis-
consin, and did not enter Illinois. ~ 
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When the glaciers melted, they released the rock materials they had 
picked up as they advanced. These materials are called glacial drift. Some of 
the glacial drift was washed out with the meltwaters and is called outwash. The 
coarsest material (gravel, sand) carried by the meltwater was deposited nearest the 
front, and the finer material (silt, clay) was carried farther away, with some 
possibly carried all the way to the sea. Where the outwash was spread widely along 
the front of the glacier, it formed an outwash plain. Where the outwash was 
restricted to the stream valleys, it formed valley train deposits. Many valley 
trains in Illinois are buried beneath younger glacial drift. 
Glacial drift deposited directly by the ice is called till. It is 
unsorted and unstratified and consists of a mixture of all kinds and sizes of rock 
fragments. As the Wisconsinan glacier wasted away, the ice front melted back and 
readvanced many times, creating a complex sequence of till deposits in northeastern 
Illinois, the most outstanding of which are end moraines. More than 50 successive 
end moraines were formed by the Wisconsinan glacier in Illinois alone. The major 
ones are shown on the accompanying glacial map of northeastern Illinois. 
An end moraine is an accumulation of drift at the ice margin when the 
rate of advance and the rate of melting of a glacier are essentially in balance. 
As more and more rock debris is brought to the edge of the glacier, it piles up 
and forms a ridge. 
The surface relief of end moraines is generally greater than that of 
the surrounding area and is referred to as swell-and-swale or knob-and-kettle 
topography. At some places there are large gaps in the moraines where subglacial 
streams presumably carried away most of the drift. The flatter areas behind end 
moraines are called ground moraines or till plains. 
At times, especially in the fall and winter, the meltwaters subsided, 
exposing the valley trains. The wind picked up silt and fine sand from the 
floodplains and dropped these materials on the bluffs and uplands to form deposits 
of loess. Loess mantles most of Illinois. Near the large river valleys it may be 
as much as 60 to 80 feet thick, but it thins rapidly away from the valleys. 
The importance of the Pleistocene Epoch to Illinois is emphasized by the 
rich soils formed from the glacial deposits and by the abundant deposits of sand 
and gravel. The glacial outwash, especially buried valley trains, is an important 
source of ground water. The state would not have these valuable resources if the 
glaciers had not invaded Illinois. 
GLACIAL HISTORY OF THE BOURBONNAIS AREA 
There is no evidence that the Nebraskan glacier advanced into north-
eastern Illinois. Kansan glaciers from sources in both the north-central and north-
east Canada, respectively, invaded the eastern and western parts of Illinois between 
about 700,000 and 600,000 years ago. The Bourbonnais area apparently was covered 
entirely by the Kansan ice which crossed the region from the north and northeast. 
The Illinoian glacier advanced across the area from the eastern center between 
about 250,000 and 200,000 years ago, at its maximum reaching almost to the southern 
tip of the state. This was the most extensive advance of any of the Pleistocene 
glaciers into Illinois. No deposits of the Kansan and Illinoian glaciers are known 
from the Bourbonnais area but deposits of these ages are found in buried bedrock 
valleys in adjacent areas. Post-Illinois erosion and scouring by the Wisconsinan 
glaciers removed these deposits from this region. All of the drift in the field 
Fig. 1 - The Kankakee Torrent in the Morris-
Kankakee Basin at its maximum development. 
Lengths of arrows indicate intensity of 
currents. 
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trip area is ~-lisconsinan in age. Drift thicknesses north and northeast from the 
crest of the Marseilles Moraine (fig. 1) range from zero to 50 feet. Drift thick-
ness in the area of the Marseilles Moraine ranges from 50 to more than 200 feet. 
The Wisconsinan glacier did not make a single advance and retreat, but 
advanced, retreated, and readvanced many times in response to alternately warmer 
and cooler climatic conditions. How far the ice melted back at the end of each 
recession cannot be determined, but the marginal outline of each readvance, now 
marked by an end moraine, was somewhat different from the preceding one. The Wis-
consinan glacier moved over the Bourbonnais area several times before the Rockdale 
Moraine was built (see fig. 1 and Glacial Map of Northeastern Illinois). 
The front of the Wisconsinan glacier that built the Marseilles Moraine 
extended across western Grundy County, northeastern Livingston County, and southern 
Kankakee County about 13,000 years ago. After the glacier retreated from the 
Marseilles Moraine toward the north and northeast, cooling of the climate caused the 
ice to readvance to the position of the Minooka Moraine. There is som~ doubt as to 
the exact location of the ice front during Minooka time. The glacier probably 
advanced farther to the southwest than is now apparent, as the front of the moraine 
was later modified by subsequent erosion, particularly by the Kankakee Torrent 
(see discussion below). A slight warming of the climate caused the Minooka glacier 
to melt back. Another chilling of the climate caused the ice to readvance to the 
position of the Rockdale Moraine in the northeastern part of the field trip area 
(see itinerary map). Retreat of the glacier from the Rockdale Moraine was followed 
by a readvance to the position of the Manhattan Moraine. 
The Kankakee Torrent 
The Valparaiso Moraine represents a major readvance of the Wisconsinan 
glacier into northeastern Illinois about 12,000 years ago. During melting of the 
Valparaiso ice, conditions were different from earlier times in that ice lobes from 
the Lake Michigan, Saginaw, and Lake Erie basins in Illinois, Michigan, and Indiana 
coalesced in such a manner that the only drainageway for meltwater was down the 
Kankakee Valley. Vast quantities of meltwater from a large portion of the glacier 
at the junctions of these lobes were discharged through Kankakee Valley, forming a 
great flood called the Kankakee Torrent. 
There was sufficient fall, as well as volume, to give the torrent a 
velocity capable of carrying rock slabs up to two feet in diameter. Boulders were 
concentrated as the till deposits were scoured out of the valley. The swift 
currents also eroded the Silurian bedrock, ripping up blocks and slabs of dolomite. 
This erosion was most active in the early stages of the torrent. The inner margin 
of the Marseilles Moraine and the outer portions of the Minooka Moraine were also 
cut away and perhaps straightened by this erosion. Great elongated bars of rubble, 
sand, and gravel were built up. These deposits generally decrease in coarseness 
from east to west, reflecting a slackening of the currents in that direction. 
At the height of the flood the volume of meltwater was so great that it 
was not able to escape through the narrow outlet in the Marseilles Moraine along 
Illinois Valley (fig. 1). As a result, the Morris Basin, the lowland behind the 
moraine, was flooded, forming a large glacial lake called Lake wauponsee. As the 
floodwater from Kankakee Valley entered the lake, its velocity and load carrying 
capacity were sharply decreased. Much of the coarse rock debris being carried 
by the water was deposited in the area of swifter currents in the vicinity of 
Kankakee and a few miles to the west. Finer materials, sand, silt, and clay, were 
deposited in quieter waters of the lake away from the main stream of flow. 
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At the height of the flood the meltwater spilled southward into the 
Iroquois Basin through the Iroquois River gap in the Marseilles Moraine, southeast 
of Kankakee. This flooding formed Lake Watseka. The floodwaters also spread out 
farther to the west behind the Farm Ridge and Inner Cropsey Moraines to form Lakes 
Ottawa and Pontiac. Eventually, as the Valparaiso glacier melted back, an eastern 
outlet to the south was opened along the Wabash Valley, diverting meltwater from 
the Lake Erie lobe and decreasing the volume of flow in the Kankakee Valley. As 
the torrent declined, the flood became divided into several channels and assumed a 
braided pattern among the rock ridges and rubble bars in the Morris Basin. Continued 
retreat of the glacier allowed other rivers to drain the region north and east of 
this locality, and eventually most of the meltwater was deflected away from the 
Kankakee Valley, marking the end of the Kankakee Torrent. As the meltwater flow 
diminished, drainage was concentrated along the present course of Kankakee Valley. 
THE SILURIAN DOLOMITES 
The bedrock formations beneath the unconsolidated surface materials in 
the Bourbonnais area and extreme northeastern Illinois consists predominantly of 
Silurian dolomite. These rocks were deposited in the ancient Silurian sea that 
covered the midcontinent between about 450 and 400 million years ago (see attached 
Geologic Map of Illinois). The Silurian dolomites have a maximum thickness of about 
500 feet and are underlain by approximately 4000 feet of older Ordovician (500 to 
450 million years) and Cambrian (550 to 500 million years) dolomites, sandstones, 
and shales. The base of the Cambrian strata rests upon an ancient Precambrian base-
ment complex of granitic rocks that are more than one billion years old. Younger 
Devonian, Mississippian, and Pennsylvanian sedimentary rocks are present in Illinois 
several miles to the south and west of the Bourbonnais area, to the east in Indiana, 
and to the north beneath the waters of Lake Michigan, suggesting that these rocks 
were also once present here but have been eroded away. 
The Silurian sequence in northeastern Illinois is divided into two 
series--the Alexandrian Series in the lower part, including the Edgewood and 
Kankakee Formations; and the Niagaran Series in the upper part, including the 
Joliet, Waukesha, and Racine Formations (fig. 2). These formations consist almost 
entirely of dolomite, a sedimentary rock type composed predominantly of the mineral 
dolomite or calcium magnesium carbonate (CaCOJ.MgCOJ). Much of the dolomite is some-
what impure, containing silt, clay, and chert, but much is high purity dolomite which 
forms the basis of an active quarrying industry in northeastern Illinois. Dolomites 
are classed as high purity when they are 97 percent pure dolomite. The high purity 
stone has many industrial uses, including the production of metallic magnesium, the 
manufacture of refractories and refractory bricks for open hearth furnaces, as flux 
in blast furnaces in the smelting of iron ore, the manufacture of glass, as agri-
cultural limestone, as roadstone and-railroad ballast, and as concrete aggregate in 
the construction industry. Less pure dolomites are also suitable for the last 
three uses. High purity dolomite is superior to limestone of comparable purity 
; for use as agricultural lime, because it has greater acid neutralizing capacity. 
The Silurian formations in northeastern Illinois are highly fossiliferous, 
indicating that they were deposited in a warm, shallow sea. The Racine Formation 
-- of the Niagaran Series also contains numerous organic reefs consisting principally 
of the skeletal remains of colonial corals, coral-like stromatoporoids, and cal-
careous algae. The reefs represent colonies of these sedentary organisms which 
formed mounds on the sea floor. The reefs have massive cores surrounded by steeply 
dipping flank beds of calcareous debris, which was eroded from the cores as the 
reefs grew upwards toward the surface of the sea. Most of the reefs are fairly small 
(10 to 15 feet thick and 20 to 40 feet across), but individual reefs are as much as 
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Fig. 2 - Stratigraphic column of the Silurian rocks of northeastern Illinois. 
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100 feet high and one-fourth mile across. There will not be an opportunity to see 
a reef along the itinerary. However, reefs are exposed near the Kankakee River 
along Davis Creek in section 23, T. 31 N, R. 11 E, and in the creek bottom near the 
Kankakee River along the south line of section 19, T. 31 N, R. 10 E. (see itinerary 
map). 
The relatively small amounts of terrigenous material (sand, silt, clay) 
and the abundant organic remains in the dolomites indicate that the Silurian sea 
in the northeastern Illinois region was relatively clear. The shoreline lay far 
to the north and east, and little terrigenous material from the distant land areas 
reached the midcontinent. Clayey and silty zones suggest either that the position 
of the shoreline changed and was closer from time to time, or that greater amounts 
of mud were transported into the region because of increased erosion in the moun-
tains which existed along the eastern margin of North America during the Silurian 
Period. Eastward towards this former mountain range the amount of sand, silt, and 
clay in the Silurian sediments increases until in eastern Pennsylvania they consist 
entirely of sandstone and shale. 
Origin of the Dolomites 
Most geologists believe that dolomites were originally deposited as 
limestone by the chemical precipitation of calcium carbonate from sea water and by 
the accumulation of the calcareous remains of marine plants and animals. At some 
time after their deposition the limestones were changed or dolomitized to dolomites. 
During dolomitization, magnesium ions replace calcium ions in the atomic 
structure of the mineral calcite (Caco3). Based upon the degree of dolomitization, 
a carbonate rock is classified as limestone (0-10% dolomite), dolomitic limestone 
(10-50% dolomite), calcitic dolomite (50-90% dolomite), or dolomite (90-100% dolo-
mite). In pure dolomite the calcium-magnesium ratio is about one to one. Small 
amounts of ferrous iron usually replace some of the magnesium in dolomite, resulting 
in the characteristic light brown color of most weathered dolomite formations. 
Recrystallization also takes place during dolomitization, in many cases producing 
a sucrosic (sugary) texture that is also characteristic of many dolomites. Because 
of this recrystallization, primary sedimentary structures such as current features 
and fossil remains iare destroyed or at best are poorly preserved. 
Geologists do not agree on the o~igin of dolomites. Some geologists 
believe that dolomitization takes place soon after deposition, when the unconsoli-
dated, limy sediments are still .in contact with the sea water. Magnesium is 
exchanged for calcium in the sediments by a reaction with the sea water that bathes 
the upper part of the sediments. Other geologists believe that dolomitization takes 
place after the limy sediments have been consolidated to limestone, by a reaction 
with magnesium-rich formation water (connate water) that was trapped in the limy 
sediments or in associated sandstones and shales during deposition. Another idea 
is that dolomitization is accomplished by ground water that becomes charged with 
magnesium from the zone of weathering at the earth's surface. The magnesium-rich 
ground water percolates through the pores and cracks (joints) in the limestones 
altering them to dolomite. A few geologists believe that dolomite is precipitated 
directly from sea water under certain specialized environmental conditions, and 
that many dolomites are primary in origin, rather than secondary alteration products 
of limestone. However, the special conditions required for primary precipitation 
of dolomite generally are not found in regions of present limestone deposition in 
the seas, and nowhere in the present seas have geologists definitely established 
that primary dolomite is being formed. Space does not permit an evaluation of the 
various theories that have been proposed to explain dolomitization. Suffice it 
to say that the problem is not solved. 
·. 
" 
- 9 -
ITINERARY 
0.0 0.0 Assemble at Alan B. Shepard School. Leave school grounds and turn 
left (north) on highway (U. S. Route 45 and 52). 
0.1 0.1 T-road from right. Continue ahead north. 
0.6 0.7 Village limits of Bourbonnais. Continue ahead straight. 
0.5 1.2 T-road from right. Continue ahead. The itinerary is crossing the 
Minooka Moraine. 
The topography on the Minooka Moraine is somewhat undulating, but it 
cannot be characterized as typical "knob and kettle" topography. Slopes are gentle 
and the moraine has a maximum height of only about 60 to 70 feet in the field trip 
area. Such low relief is typical of many of the Woodfordian end moraines in Illinois 
and Indiana. While eroding the lake basins of Michigan, Huron, and Erie, the Wiscon-
sinan glacier moved across early Paleozoic sedimentary rocks that contain a great 
deal of siltstone and shale. Because of this, tihe Woodfordian tills are silty and 
clayey, and the end moraines are low and broad, with gentle slopes. 
Note the form of the Minooka Moraine and the other Wisconsinan end 
moraines as shown on the map of the glacial geology of northeastern Illinois (see 
back of guide leaflet). The pronounced arcuate (lobate) regional form of these 
moraines reflects the strong influence of the Lake Michigan basin on the flow of 
the ice. Some of the end moraines, such as the Marseilles and the Valparaiso, are 
very broad. This indicates that the ice margin fluctuated back and forth within a 
zone of several miles in width during the building of these moraines. The ice 
front occupied a much narrower zone for a much shorter time during the building of 
smaller end moraines such as the Minooka, Rockdale, and Manhattan Moraines. 
1.1 2.3 Crossroads. Continue ahead. 
0.1 2.4 Note view to the north and northeast. The ridge line on the horizon 
is the Rockdale Moraine. 
0.8 3.2 
0.1 3.3 
0.5 3.8 
0.6 4.4 
0.4 4.8 
SLOW. Prepare to turn right. 
Crossroads. Turn right (east) on N 600 E. 
Overpass over Interstate 57. 
T-road from left. Continue ahead onto gravel road. 
UNGUARDED RAILROAD CROSSING. CAUTION. Three tracks. 
STOP. Intersection with Route 54 ~ 241 N). CAUTION~ Turn right 
(south) on highway. STAY IN RIGHT LANE. 
1.0 5.8 Entering Indian Oaks. SLOW. Prepare to turn right. 
0.1 5.9 Crossroads. Turn right (west) on N 500 E. CROSS GUARDED RAILROAD 
CROSSING. CAUTION. Four tracks. 
0.1 6.0 Crossroads. Continue ahead straight. 
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0.4 6.4 Stop 1. Exposure of Minooka till. 
This exposure occurs near the top of the Minooka Moraine. Mottled gray-
brown , calcareous till is exposed beneath a thin brown soil zone in the roadcut. 
Till is an ice-laid deposit, characterized by its lack of sorting and lack of 
stratification. Note the wide range of particle sizes, from clay to pebbles and 
cobbles in the till. Some of the rock fragments are faceted and striated (scratched) 
from having been abraded during transport by the ice. 
Most of the rock fragments in the till are dolomite and chert, which the 
glacier eroded from the Silurian dolomites as it crossed northeastern Illinois. 
Close inspection will also reveal a variety of igneous, metamorphic, and other 
sedimentary rock types. The igneous and metamorphic rock fragments are not indige-
nous to Illinois but were transported from northeastern Canada where they are 
exposed. Sedimentary rock fragments eroded from the southern Michigan peninsula 
and the Lake Michigan basin are also abundant. Expecially distinctive are fragments 
of dark colored shale from the Devonian Antrim Shale which underlies the deepest 
part of the Lake Michigan basin. 
0.0 6.4 Leave Stop 1. Continue west. 
0~3 6.7 Overpass over Interstate 57. 
0.5 7.2 STOP. Intersection with U. S. Route 45 and 52. Cross highway and 
continue ahead on N 500 W. 
1.1 8.3 T-road intersection. Turn left {south) on W 100 N. The low area on 
the right is a channel of the Kankakee Torrent. 
1.6 9.9 T-road from left. Continue ahead. 
0.4 10.3 STOP. Intersection with Illinois Route 102 (N 133 W). Turn right (west). 
0.3 10.6 T-road from right. Arrowhead Drive. Continue ahead. 
0.5 11.1 T-road from left. Continue ahead. 
0.5 11.6 Cross Davis Creek. 
1.2 12.8 Crossroads. Continue ahead. 
0.3 13.1 SLOt.]. Prepare to stop. 
0.1 13.2 Stop 2. View of the Kankakee Torrent area tO'tvard the south from the 
front of Minooka Moraine. Park on the right shoulder, completely off 
the road. 
Several physiographic features are visible from here. The $lope of the 
Minooka Moraine rises gently toward the northeast. The outer slope of the moraine 
at this locality, from the northwest to the southeast, has been modified and 
steepened by the erosive force of the Kankakee Torrent. 
The lower tree line, in the foreground, a little over a mile away, borders 
the Kankakee River. Across the river to the south is a well-developed tree-cover 
upon the sand and rubble bars that were built by the torrent. This entire area to 
the south was covered by the rushing waters of the flood. Deposits of the Kankakee 
Torrent in this vicinity are found below elevations of about 650 feet, or about 
35 feet below the elevation of this stop (see itinerary map). 
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On the horizon (southward), about 12 miles in the distance, portions of 
the Marseilles Moraine are faintly visible, giving some impression of how vast an 
area was inundated by the torrent (fig. 1). 
0.0 13.2 Leave Stop 2. Continue ahead. 
2.2 15.4 T-road from right. Deselm Road. Continue ahead. 
0.5 15.9 Entrance to Kankakee River State Park on left. Continue ahead. 
0.2 16.1 Narrow bridge over Rock Creek. Continue ahead. 
1.6 17.7 Crossroads. Warner Bridge Road. Turn left (south). 
0.1 17.8 Joliet Formation exposed in roadcut. 
0.2 18.0 Cross Warner Bridge over Kankakee River. SLOW. 
0.4 18.4 STOP. Intersection with Illinois Route 113. Turn left (east) on 
Route 113. 
1.8 20.2 T-road from right. Continue ahead. 
1.1 21.3 On the right note the numerous rubble bars along the north-facing slope. 
0.7 22.0 Y-intersection from right. Turn right (west) on blacktop. 
0.6 22.6 T-road intersection from left. Turn left (south) on W 500 N. 
0.5 23.1 Note rubble bar on the right side of the road. Many of the topographic 
irregularities in this vicinity are rubble bars. 
0.6 23.7 STOP. Crossroads. Continue ahead. 
0.6 24.3 On the right note the dunes. 
0.4 24.7 T-rpad from right. Turn right (west) on N 200 W. 
0.7 25.4 Crossing an area of sand dunes. The dunes are largely grassed over and 
are quite stable. Most of the tree cover in this area is also restricted 
to the sand dunes. 
0.7 26.1 On the right in the distance, near the trees, a small dune area has been 
plowed and the stabilizing grass cover has been destroyed. The dune 
sand is presently blowing. 
T-road from left. Continue ahead. 
0.7 26.8 STOP. Intersection with W 700 N. Turn right (north) on blacktop. 
0.1 26.9 StoE 3. Sand dune over rubble bar in roadcut. 
This area is marked by numerous elongated ridges of sand and coarse rubble 
(rock debris) that roughly parallel Kankakee River wi~hin a belt some eight to ten 
miles in width. The bars range in width from 15 to 150 feet and are as long as 
three miles. Some bars are straight, others are sinuous. Rock fragments are 
angular and composed mainly of locally derived country rock (dolomite) indicating 
t . 
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a comparatively short distance of transport. Occasional fragments of igneous and 
metamorphic rock types that were eroded from the glacial drift are also present. 
Note the absence of sorting or apparent bedding structures in the coarse rubble. 
The rubble here is overlain by about 7 feet of fine to medium sand. On the east 
side of the road, little rubble is found and the section is almost entirely sand. 
The sand consists predominantly of quartz, with some dolomite and minor amounts of 
other minerals. The sand is well-sorted and stratified--typical dune sand. The 
sand was blown from the torrent deposits after the water receded. In some areas the 
sand forms well-defined dunes, and in others it mantles rubble bars, such as this one. 
0.0 26.9 Leave Stop 3. Continue ahead. 
1.0 27.9 Crossroads. Continue ahead. 
0.7 28.6 Notice dunes on right. 
0.3 28.9 Crossroads. Continue ahead. 
0.8 29.7 T-road from right. Continue ahead. 
1.0 30.7 Stop 4. Rubble bar exposed in roadcut south of intersection of blacktop 
and State Route 113. 
This is an excellent exposure of a rubble bar of the Kankakee Torrent. 
The rubble is extremely coarse and consists of angular to sub-rounded rock fragments 
composed predominatly of dolomite. The dolomite was scoured from the bedrock by 
swift-moving currents of the Kankakee Torrent. Deposits left behind by the receding 
floodwaters are poorly sorted. The material ranges in size from silt and sand to 
boulders, attesting to the swiftness of the currents. Less than 10 percent of the 
material contained in the bar is igneous, metamorphic, or sedimentary rock types 
from outside of Illinois (erratics). Although most of these erratics are harder 
than the dolomite, they are rounded more because most of them were already well 
rounded when picked up by the glaciers and then were further rounded by the torrent. 
Generally the rubble rests directly on the bedrock and is usually only a 
few feet thick. A maximum of about 12 feet of debris is exposed in this cut with a 
thin covering of sand and soil at the top. The top of the bedrock (Joliet Dolomite) 
is exposed in the ditch just to the north of the roadcut. 
0.0 30.7 Leave Stop 4. Continue ahead. 
0.1 30.8 STOP. Intersection with Illinois Route 113. Continue ahead. CAUTION. 
Joliet Formation exposed in ditch near road and in roadcut south of 
warner Bridge. 
0.3 31.1 Cross warner Bridge over Kankakee River. 
0.3 31.4 Joliet Formation exposed in roadcut. 
0.2 31.6 STOP. Junction with Illinois Route 102. Turn right (east) on Route 102. 
1.5 33.1 Cross Rock Creek. Continue ahead straight. 
SLOW. Prepare to turn right. 
0.3 33.4 Entrance to Kankakee River State Park. Turn right and enter park. 
At second driveway turn right into parking area. 
• 
• 
'. 
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Stop 5. Lunch. Parking lot at Kankakee River State Park. The Joliet 
Formation is exposed along the river bluffs. 
Leave Lunch Stop. Return to park entrance. 
0.2 33.6 STOP. Intersection with Illinois Route 102. Turn left (west) on 
Route 102. 
0.2 33.8 SLOW. Prepare to turn right. Turn right on park road at airport sign. 
Proceed north along the east side of Rock Creek Canyon. 
0.3 34.1 Enter parking area. Stop 6. Rock Creek gorge and falls in the Joliet 
Formation. A stairway on the west side of the parking area leads down 
to the bottom of the gorge. To view the falls, walk north through the 
field east of the gorge for about a quarter of a mile. 
This small but sharp gorge has been cut into the Niagaran Joliet Formation. 
Rock Creek cut the gorge afterthe Kankakee Torrent receded about 12,000 years ago. 
As the floodwaters from the Valparaiso glacier receded, they became more concen-
trated along the principal axis of flow and cut the Kankakee Valley. Downcutting 
was much more rapid along the Kankakee Valley than along the valley of Rock Creek, 
a much smaller stream. Rock Creek became perched above Kankakee River, forming a 
small water falls near its mouth. The falls have since migrated upstream about 
2650 feet, about half a mile, during the past 10,000 to 11,000 years. This gives 
a.n average rate of upstream migration of about three inches per year. Eventually, 
upstream migration and downcutting will eliminate the falls. 
Rocks exposed in the gorge belong mainly to the Joliet Formation. A few 
feet of the overlying Waukesha Formation can be seen in the ditches near the 
parking area and along the highway to the east. 
Section at west end of bridge. Pennsylvanian clay fills a solution cavity 
in the Niagaran dolomite just north of the bridge. 
Silurian System 
Niagaran Series 
Waukesha Formation 
Dolomite, silty, dense, yellow brown, in 
4" to 1' beds (typical Chicago Region 
building stone beds) 
Dolomite, like above, less silty, slightly 
vesicular (Transition zone) 
The base of the formation is 3' 9" below the 
base of the arch at the west abutment . 
There is a fault on the south side of the 
bridge and the north side of the fault is 
downthrown 6 feet. 
Joliet Formation 
Unit C - Dolomite, pure, light gray, vesicular 
Unit B - Dolomite, slightly argillaceous, dense 
to slightly vesicular 
Unit A - Dolomite, gray, green, pink, shale 
partings, thin bedded 
Low water-level 
Thickness 
4' 3" 
s• 3" 
12' 3" 
1' 4" 
• 
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0.0 34.1 Leave Stop 6. Return to highway. 
0.2 34.3 STOP. Turn right (west) on Route 102. Cross bridge over Rock Creek. 
1.6 35.9 Crossroads. Warner Bridge Road. Continue ahead on Route 102. 
0.3 36.2 Illinois Youth Commission Forestry Camp on left. Continue ahead. 
SLOW. Prepare to turn left. 
0.4 36.6 Turn left into entrance of Kankakee River State Park camping area. 
0.1 36.7 Y-intersection at end of access road. Turn right at third right turn 
from park entrance. 
Stop 7. Exposure of Ordovician Neda Oolite and the Ordovician-Silurian 
contact. The rocks are exposed in the river bluff about 150 feet west 
of the log cabin. 
The exposure affords the opportunity to examine the interesting and 
unusual Neda Oolite of Ordovician age and the unconformity below the Edgewood 
Formation of Silurian age. 
The Neda Oolite is a reddish brown to brown color and consists of an 
accumulation of hematitic and goethitic oolites in a shaly matrix of essentially the 
same composition. Cross-bedding or current-bedding indicates the effects of current 
action and suggests that the formation was deposited in a shallow, wave-swept environ-
ment. Oolites are small spherical bodies consisting of essentially concentric 
layers of mineral matter usually around a nucleus of some kind, such as a sand grain 
or a shell fragment. The oolites in the Neda Oolite have an average size of about 
0.5 millimeter' in diameter. MOst of them do not have nuclei, but those that do 
have nuclei of various mineral grains, including iron oxides, rock fragments, 
fossil fragments, and quartz. 
Oolites are believed to form in shallow, agitated environments in~hich 
the water is supersaturated with chemical components that precipitate out as a solid 
phase. Oolites composed of calcium carbonate are common in limestones and are pres-
ently forming in shallow areas of the Bahama Banks southeast of Florida. In the 
warm climate, a high evaporation rate lowers the COz content of the surface waters 
and results in supersaturation and precipitation of calcium carbonate. The calcium 
carbonate accumulates as concentric layers around tiny sand grains and fossil frag-
ments that are rolled about the sea floor by wave-generated currents. The. origin 
of iron-bearing oolites is not definitely understood, because there are no known 
areas in the world where they are presently forming. They probably form in a manner 
similar to that of calcium carbonate oolites. For some reason the shallow waters 
of the late Ordovician sea became saturated with dissolved iron, which precipitated 
out as iron oxide to form the oolites and matrix material of the Neda Oolite . 
The contact between the Neda Oolite and the overlying Edgewood Formation 
is an unconformity. An unconformity is a buried surface of erosion between older 
and younger rocks, representing a time of erosion when the sea bottom was exposed 
above sea level. Near the end of the Ordovician Period a mountain range was formed 
along the eastern margin of North America. Crustal warping, as a result of com-
pressive stresses exerted toward the west and northwest during this mountain build-
ing, raised the midcontinent region above sea level after deposition of the Neda 
Oolite. During the erosion interval that followed, deep valleys were cut in Upper 
Ordovician rocks. Because of this erosion, the Neda Oolite occurs only as widely 
scattered patches in northeastern Illinois. Its distribution seems to be restricted 
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to areas where the Maquoketa Shale attains its maximum thickness of 190 to 250 feet. 
In the Bourbonnais area this ancient land surface on the Upper Ordovician rocks has 
more than 100 feet of relief. The interval of erosion ended with subsidence (sink-
ing) of the midcontinent and resubmergence by the early Silurian sea. 
The Edgewood Formation, only 10 inches thick in this exposure, is com-
posed of impure, argillaceous (clayey) dolomite. The Edgewood ranges in thickness 
from 0 to 100 feet in northeastern Illinois. It was deposited in shallow seas that 
received considerable amounts of clay, silt, and sand at various times, giying it a 
somewhat variable lithologic character laterally. 
The Kankakee Formation overlies the Edgewood Formation with no apparent 
break in deposition. Conditions of sedimentation were more stable during deposi-
tion of the Kankakee Dolomite because it is relatively pure and contains little 
silty admixtures. It is characterized by thin, wavy beds of pure dolomite separated 
by green shale partings. The Kankakee Formation is also differentiated from the 
Edgewood by the presence of the small fossil brachiopod, Platymerella manniensis, 
in its lower part. Thickness of the Kankakee varies from 20 to 50 feet in north-
eastern Illinois. 
The geologic section exposed here is as follows: 
Thickness 
Silurian System 
Alexandrian Series 
Kankakee Formation 
Unit D - Dolomite, light brownish gray, slightly 
vesicular, 4-8" beds 
Unit C - Dolomite, 1-3" beds with thin green 
shale partings 
Unit B - Dolomite, argillaceous, dense, 
3-8" beds 
Unit A - Dolomite, pure, vesicular, brown, 
contains chert and small pentamerids 
(Platymerella manniensis Zone); con-
glomerate, 1/4-1" thick at base 
Edgewood Formation 
Dolomite, argillaceous, scattered oolites 
Ordovician System 
Cincinnatian Series 
Neda Formation 
Oolite, reddish brown 
Shale, purple and green; oolites in upper 2-6" 
Base covered 
0.0 36.7 Leave Stop 7. Continue ahead and return to the park entrance. 
5' 
5' 6" 
3' 10" 
5' 4" 
10" 
3 1 2" 
1 f 4" 
0.4 37.1 STOP. Intersection with Route 102. Turn left (west) on Route 102. 
0.4 37.5 Y-intersection from right. Continue ahead on Route 102. SLOW. 
Prepare to turn left. 
1.1 38.6 Turn left onto dirt road along south side of highway. 
Stop 8. Ordovician and Silurian strata exposed in Cowanls Quarry on the 
north side of Kankakee River. 
• 
- 16 -
Strata exposed here include the Neda Formation of Ordovician age and the 
Kankakee and Joliet Formations of Silurian age. The Edgewood Formation ~asal 
Silurian) which was studied at Stop 7 is absent, and it probably was not deposited 
here. The erosional surface formed at the end of Ordo~ician time was uneyen and 
this particular locality may represent one of the higher portions of this ancient 
surface that stood slightly above sea level, while the Edgewood Formation was being 
deposited in adjacent lower areas. 
This exposure is the type section of the Kankakee Formation. A type 
section is a rock exposure in which a formation is most typically developed in the 
judgment of the geologist naming the rock unit. The exposure shows the upper and 
lower boundaries of the formation. 
Here the Kankakee Formation lies directly on the Neda Formation. The 
dolomite becomes more pure upwards. The upper few feet of the formation is the 
zone of the brachiopod Microcardinalia pyriformis, which also contains the large 
brachiopod Pentamerus oblongus, which occurs locally in clusters of shells. Fossil 
collecting is very good, although the brachiopods mentioned are not especially 
conspicuous on the outcrop surface. To collect good specimens it is necessary to 
break a great deal of rock. 
The top of the Kankakee dolomite is a characteristic smooth, pitted 
surface. This pitted surface is a minor unconformity or erosion surface that 
represents a short withdrawal of the Silurian sea after deposition of the Kankakee 
dolomite. When the sea again covered the region the Joliet Formation of Middle 
Silurian age (Niagaran Series) was deposited. The Joliet is a rather pure dolo-
mitic limestone. 
The geologic section for this quarry is as follows: 
Silurian System 
Niagaran Series 
Joliet Formation 
Unit A - Limestone, dolomitic, argillaceous, 
greenish gray and red, thin bedded (zone of 
Thickness 
abundant siliceous Foraminifera) 5' 
Alexandrian Series 
Kankakee Formation 
Unit E - Limestone, dolomitic, massive, white; 
contains Microcardinalia pyriformis near base 
and locally abundant Pentamerus oblongus 
particularly in upper part 2' 7" 
The upper surface of Unit E, a distinctive, smooth 
surface containing pits filled with green clay, 
has been considered to be an unconformity. It 
is similar to surfaces called "corrosion surfaces" 
abundant in Middle Ordovician rocks and attributed 
to solution on the sea floor 
Unit D - Dolomite, fine grained, dense 
Unit C - Dolomite, thin beds with green shale 
partings 
Unit B - Dolomite, argillaceous, dense to vesicular, 
laminated beds 
1' 7'' 
9' 9" 
• 
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Kankakee Formation (Continued) 
Unit A - Dolomite, reddish brown, vesicular, vuggy; 
small pentamerids common; Platyrnerella mannien-
sis present but not common 
Edgewood missing 
Ordovician System 
Cincinnatian Series 
Neda Formation 
Oolite, reddish brown, exposed only near west end 
of the outcrop 
End of Field Trip 
DRIVE CAREFULLY ON YOUR WAY HOME 
Thickness 
1' 4" 
6" 
• 
---- VNG~~-~:~~-D IJ _________ T _____  
~1 I FREEPORT • I ROCKFORD 
~------! ~--)fft(~~~~~q_j_ ___ -.A-;"~~-
j 
i 
--~-1 j • i IL __ _ 
r---------,J ··~=·· .>: .: · ·.7 
-----1 . 
. I 
I ILLINOIAN • 
• DRIFT r· I I 
i I 
i i 
___ ,-------, 
j --, 
I I 
I 
I 
I 
I 
---~ 
I 
KEY 
D MORAINES 
{ . 
§ KANKAKEE TORRENT 
AREAS 
~ LAKE CHICAGO 
AND OUTLET 
MARGIN OF' 
WISCONSIN 
SCALE 
0 S 10 IS 20 MI . · 
I _J 
\ rJ 
j _______ ~ ILLINOIAN 
I I DRIFT 
i ! i I L-----,--' 
! .--L __ _ 
ILLINOIS STA'n .!.Oto.ICAL Slllfii6Y ! 
i 
I 
,-----~ 
.____ 
I 
GLACIAL MAP OF NORTHEASTERN ILLINOIS 
George Ekblaw 
Revised 1960 
. 
/..J 
l. ) 
--------"""f:"· 
• 
STAGE 
RECENT 
WISCONSINAN 
(4th glacial) 
TDE TABLE OF PLEISTOCENE GLACIATION 
(Illinois State Geological Survey, 1969) 
NATURE OF DEPOSITS SPECIAL FEATURES 
Soil, youthful profile 
Years of weathering, lake and 
Before Present river deposits, dunes, 
s,ooo 
Valderan 
11,000 
Twocreekan 
peat 
.--L..:_ ______ --t;;~=-::1:"---;-:1.~----·-- . --
OUtwash 
Peat and alluvium 
12,500 --1--------------------i~l~a~c~i~a=ti~o=n~,~bu:i~l~d~i:n:g~o~f~ 
Woodfordian 
Drift, loess, dunes, 
lake deposits 
ny moraines as far 
outh as She_lbyville, 
tensive valley trains, 
twash plains, and lakes 
22,000 withdrawal, weather-
Farmdalian Soil, silt, and peat , and erosion 
28,000 __ JL--------------------~~~fcltt~i~omn~inn1nruo)lr~t~h~e~r;n~ 
Altonian 
50,000 
Drift, loess 
llinois, valley trains 
long major rivers, 
innebago drift 
----------------~---to 
SAOOAM:>NIAN 
(3rd interglacial) 
lLLIOOIAN 
(3rd glacia 1) 
YAR¥A1UTHIAN 
(2nd interglacial) 
KANSAN 
(2nd glacial) 
AF'roNIAN 
(1st interglacial) 
NEBlU\SKAN 
(1st a,La.cial) 
70,000 
Buffalo Hart 
Jacksonville 
Liman 
Soil, mature profile 
of weathering 
Drift 
Drift 
Drift, loess 
Soil, mature profile 
of weat-he7:ing 
Drift 
Loess 
Soil, mature profile 
of weathering 
--- ---·· -·- - -- ·- · 
ift 
laciers from northeast 
t maximum reached 
ssissippi River and 
ly to southern tip 
f Illinois 
laciers from northeast 
northwest covered 
of §tate _ _ _ 
--- ------ _____________ ._, ___ . .. 
laciers from northwest 
aded western Illinois 
BOURBONNAIS 
GEOLOGICAL SCIENCE 
MAY 2~ 1967 
SCAU t 62500 
CO"<TOUR INTERV 10 FEET 
QJ,1Utc IS lo4£A"' SO LE1t£l 
FIELD TRIP 
FOR SALE BY' U.S. GEOLOGICAL SURVEY, WASHINGTON 25, D. C. 
AND BY THE STATE GEOLOGICAL SURV£Y, URBANA. llLihOIS 
A f"OLDE:A 0£SCR18f,.G TOPOGR4PHIC MA.PS ""'D SYMBOLS 15 AVAILABlE ON REQU£5T 
END MORAINES 
----- KANKAKEE TORRENT. (highest level) 
